Presence of an enlarged pool of MOPC-315-specific cytotoxic T lymphocyte precursors in the thymuses of mice that eradicated a large MOPC-315 tumor as a consequence of low-dose melphalan therapy.
We have previously shown that, as a consequence of low-dose melphalan (L-phenylalanine mustard) treatment, thymocytes from mice bearing a large, day-10 MOPC-315 tumor, but not thymocytes from normal mice, acquire the ability to generate an enhanced level of antitumor cytotoxicity upon in vitro stimulation with MOPC-315 tumor cells plus low concentrations (9.0-90 IU/ml) of exogenous interleukin-2 (IL-2). Here we show that the time interval between tumor inoculation and low-dose melphalan therapy as well as the magnitude of tumor burden at the time of the chemotherapy are important for the ability of the drug to render thymocytes more responsive to in vitro stimulation with MOPC-315 tumor cells plus low concentrations of recombinant IL-2 (rIL-2). Specifically, the chemotherapy was found to be effective in enhancing the thymic antitumor reactivity only if the mice bore a large, late-stage tumor. Comparison of thymocytes from untreated mice bearing a large, late-stage tumor to thymocytes from normal mice revealed that tumor-bearer thymocytes contained approximately a three-fold higher frequency of cytotoxic T lymphocyte precursors (CTLp) for MOPC-315-associated antigens. Following curative low-dose melphalan therapy of mice bearing a large, late-stage MOPC-315 tumor, the frequency of CTLp for MOPC-315-associated antigens increased further, reaching a level approximately tenfold higher than that found among thymocytes of normal mice. At the same time, the frequency of CTLp for an antigenically unrelated allogeneic tumor (EL4) as well as the overall percentage of mature cells was not increased. The cells responsible for the exertion of the enhanced antitumor cytotoxicity following in vitro stimulation of thymocytes from mice treated with low-dose melphalan when they have a large, late-stage MOPC-315 tumor are of the CD8+/CD4- phenotype. Thus, the enhanced level of antitumor cytotoxicity generated by thymocytes from mice that are treated with low-dose melphalan when they have a large, late-stage MOPC-315 tumor is due, at least in part, to the presence of an enlarged pool of CTLp specific for MOPC-315-associated antigens, which mature into CD8+/CD4- effector cells upon stimulation with MOPC-315 tumor cells plus low concentrations of rIL-2.